Background: Understanding the dynamics of the gut-brain axis has clinical implications for physical and mental health conditions, including obesity and anxiety. As such disorders have early life antecedents, it is of value to determine if associations between the gut microbiome and behavior are present in early life in humans. Methods: We used next generation pyrosequencing to examine associations between the community structure of the gut microbiome and maternal ratings of child temperament in 77 children at 18-27 months of age. It was hypothesized that children would differ in their gut microbial structure, as indicated by measures of alpha and beta diversity, based on their temperamental characteristics. Results: Among both boys and girls, greater Surgency/Extraversion was associated greater phylogenetic diversity. In addition, among boys only, subscales loading on this composite scale were associated with differences in phylogenetic diversity, the Shannon Diversity index (SDI), beta diversity, and differences in abundances of Dialister, Rikenellaceae, Ruminococcaceae, and Parabacteroides. In girls only, higher Effortful Control was associated with a lower SDI score and differences in both beta diversity and Rikenellaceae were observed in relation to Fear. Some differences in dietary patterns were observed in relation to temperament, but these did not account for the observed differences in the microbiome. Conclusions: Differences in gut microbiome composition, including alpha diversity, beta diversity, and abundances of specific bacterial species, were observed in association with temperament in toddlers. This study was cross-sectional and observational and, therefore, does not permit determination of the causal direction of effects. However, if bidirectional brain-gut relationships are present in humans in early life, this may represent an opportunity for intervention relevant to physical as well as mental health disorders.
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Introduction
Our bodies are colonized by trillions of bacteria known as the microbiome which reside in many niches of the human body including the gut, skin, vagina, and oral cavity. There are remarkable differences in microbial communities across individuals (Huttenhower et al., 2012) . The role of the gut microbiome in health is rapidly gaining attention; overall bacterial diversity as well as specific bacterial abundances in the gut have been implicated in not only obesity, but also allergy, asthma, and inflammatory bowel disease among other conditions (Kinross et al., 2011) . In addition to affecting physical health, a central role of the gut microbiome in regulating mood and behavior is emerging. via communication along the gut-brain axis, bacterial communities may affect both the hypothalamic-pituitary-adrenal (HPA) axis and central nervous system via cytokine and neurotransmitter production among other mediators (for review see Collins and Bercik, 2009; Forsythe et al., 2010; Foster and McVey Neufeld, 2013) . Relatedly, there is interest in the possibility of intervening on the gut microbiome to affect mental health disorders (Dinan and Cryan, 2012; Foster and McVey Neufeld, 2013) .
